The latest global economic and financial crisis has had adverse social consequences in many areas, including income and the social situation of households and their living conditions, especially when the housing phenomenon is addressed. The reality of this uncertainty has made the study of the housing phenomenon even more relevant, in particular from the perspective of an analysis of its evolution. In this context, we revisit EUROSTAT's databases. This analysis was done for twelve Euro Area countries over five years, using the HJ-BIPLOT method developed by Galindo (1986). This multidimensional approach identified and represented twelve Eurozone sample countries in latent constructs of reduced dimensionality related to the housing policy problem. The simultaneous factorial representation identified (a) the most relevant variables to characterize these countries, (b) their trajectories during the period in analysis, and (c) the relations between variables, between countries, and between variables and countries. This approach also identified the most significant factors contributing to the countries' performance. This methodological approach can be useful in housing research, when studying data of a multivariate nature, and is also, by its visual interpretation, a potential tool for producing richer information not only for academia but also for policy makers.
Introduction
Since the beginning of the mortgage crisis in the United States in 2007, with its origins in the collapse of the sub-prime mortgage boom and housing prices bubble (MARTIN, 2011) , and after the financial crisis in the European Union and Eurozone countries in 2008, there has been growing concern about the housing issue. This concern has been focused on the framework of public policy, which has made changes and adaptations and has specific characteristics for the behaviour of housing demand. Given the growth of housing affordability problems, the decrease in disposable income, the reorganization of households' behaviour and their adjustment to a new social and economic paradigm, this concern still persists. It has therefore become essential to recognize the institutional intervention of economic operators in the market, in particular from the state, owners and households (NEWMANN et al., 2000; DEWILDE et al., 2015; HAFFNER et al., 2011) .
In the period 2010-2014, the state played an on-the-go role in the housing sector, legislating and promoting the purchase of housing owning and renting.
Indeed, from early in the decade, and up to 2014, concerns of a more social nature were added to these housing policy guidelines, and rehousing programmes were created in urban areas, with support for leasing with incentives particularly for young people and stimulus for the recovery of degraded properties. The purchase of homes by households, house renting on the open market -and specifically by young people -pushed the state forward as a stimulating element in the housing market and urban regeneration, theoretically through an equity-based redistribution of income for households (ANDREWS et al., 2011) .
However, the problem of housing cannot be reduced only to a perspective of supply and demand. In fact, the specific characteristics of this problem led to the creation of inefficiencies in the market, in particular due to the inadequacy of market argument as a resolution mechanism for housing in lower-income households. The strengthening of housing programmes for the most insolvent populations had the effect of partially solving housing needs, but it was not enough (SANTOS, 2014) . In the general European case (DEWILDE, 2016) , the housing reality was mainly constructed by the acquisition of one's own housing, given the comparative low expression of the rental market. Nonetheless, it only provided a housing solution for relatively solvent households. Consequently, in this period, the housing credit supply matured, interest rates had a significant downward trend, access to credit for households stabilized, and new opportunities arose for the financial institutions (ARESTIS et al., 2013) . Therefore, a new relative extension of housing credit and a fresh attitude towards the rental alternative in these years was a rational response of economic agents to favourable changes in financing conditions, and not only in southern European countries. On the other hand, the development of a more dynamic rental market was another goal of housing policies in this period.
We take it as relevant to characterize the Eurozone countries, on a housing policy perspective and in a post-crisis context, incorporating ten variables considered to be the most pertinent, based on data from Eurostat. We used five groups of indicators: general economics, housing stocks, housing affordability, population and social conditions, and housing quality (EUROSTAT, 2014) , to relate WEALTH and LIVING STANDARDS with AFFORDABILITY.
The use of the HJ-BIPLOT method developed by GALINDO (1986) , an evolution of the classical BIPLOT introduced by GABRIEL (1971 GABRIEL ( , 1981 , allows a better simultaneous representation of the effects of political, economic and social decisions on the Eurozone countries, by identifying their similarities and dissimilarities concerning wealth, living standards and affordability.
Traditionally, descriptive statistics allow only an analysis of the average country on an individual level. On the other hand, the HJ-BIPLOT identifies relationships between the individuals (countries per year), between the variables and between individuals and variables, allowing the identification of hidden patterns in the data, facilitating and enriching the interpretation of the results.
Thus, we highlight four major objectives:
(1) To generate a methodological approach, with the use of the HJ-BIPLOT method in order to achieve a richer diagnosis, for the 2010-2014 period, of the effects of political, economic and social decisions on the twelve Eurozone Countries, by identifying their similarities and dissimilarities; 
Methodology and data

BIPLOT methods
BIPLOT analysis is a multivariate technique proposed by GABRIEL (1971) which has the main objective of performing an approximated graphical representation, with reduced dimension, of a data matrix Xnxp. It is done in such a way that the representation allows visualization in the same plane of the relations and interrelations between rows and columns of matrix X. According to GABRIEL (1971) The original data matrix X is to be represented as the product of two matrices performed by Singular Value Decomposition of the matrix in Singular Values -SVD, which contains the row and column vectors and which constitutes the elements considered in the graphical representation.
In the BIPLOT representation of Xnxp, there are simultaneously two sets of vectors a1, a2, ....., an for the lines from X, representing the individuals (observations of countries for years), and b1, b2, ...... , bp for the columns of X, representing the variables, in such a way that the internal product ai T bj, approximated to element xij of the original matrix, is as good as possible.
If the rank of matrix Xnxp (r = min (n,p) ) is greater than three, the BIPLOT representation will always be a data approximation. Nonetheless, when the rank of Xnxp is two or three, the representation of the data in bifactorial or trifactorial planes is exact.
BIPLOT methods are used as a data visualization tool essentially due to two properties: the internal product property, which originates an exact or approximated representation of the individuals in space, and the property of equality between the cosine of the angle formed by the vectors which represent two variables and the correlation coefficient between these same variables. The properties of BIPLOT are detailed in GABRIEL (1971).
As result of the BIPLOT properties it is possible to identify:
1)
The relations between column vectors (individuals);
2) The relations between line vectors (variables);
3)
The interrelations between line vectors and column factors. 
Ward's method
The general principle of classification used in this research is based on building a table of similarities between the series data. For this purpose, Ward's method was used (WARD, 1963) , considering the Euclidean distance for hierarchical clustering. In Ward's method, the total variance is equal to the sum of the internal variance of the class and inter-class variance. It is therefore necessary to find a homogeneity within each class (thus minimizing the variation of inter-class variance), and a heterogeneity between classes. Thus, at each step of the computation, the algorithm either clusters or combines observations, minimizing the results of error from the squares or alternatively maximizing the determination coefficient value, in order to maximize the similarity within the groups and differences between groups.
The individuals -observations
The observations used in this research comprise the first twelve countries of the Eurozone which first used the euro currency, for the period of 2010-2014. The sample countries are presented in Table 1 . 
The variables
The variables used in this research are indicators collected from EUROSTAT databases and are of various types: economic, housing stock, affordability and quality. The variables used in this investigation are presented in Table 2 . We consider them appropriate to study the effects of political, economic and social decisions on the housing problem in Eurozone countries, identifying their similarities and dissimilarities, for the period 2010-2014. Source: own elaboration
The methodological procedure
The methodological options used in this research are presented in Table 3 . 
Results
Table 4 (see APPENDIX) presents the EUROSTAT database, for the period 2010-2014, used for the production of the results that support this research.
Through the application of HJ-BIPLOT with the MultBiplot software, we were able to attain a two-dimensional solution that captured about 63% of the variability of the original data, with 44.71% of the information retained on the first axis (Table 5 ). In Table 6 (see APPENDIX), we observe the relative contributions of the 12
Eurozone countries (2010) (2011) (2012) (2013) (2014) , distributed in three dimensions, where the most significant contributions for the construction of the factorial axes can be distinguished. Table 6 (see APPENDIX) also shows the factorial coordinates of the 60 observations that allow a projection in Euclidean space (Figure 1 (Table 7) . On the other hand, Table 8 In Figure 3 , the higher the norm of the vector, the greater the variability associated with the represented variable. For example, the SHCI and TEN variables show greater variability between the countries for the different years under review.
Also from Figure 3 and according to the most relevant contributions, it becomes possible in Table 9 to interpret the correlations of the indicators between each other and associated with the two axes (by means of the angles which they form between themselves and with the two axes). Thus, the proximity (the smaller the angle, the higher the correlation) of RPSE, UNP and OCD, which we interpret as Life Standard, together with the proximity of HPI and GDPPC, which we interpret as Wealth Standard, contribute 65% to the total explicability of the first axis, which we globally designate LIFE & WEALTH STANDARDS. In turn, the proximity of SHCI, OBD and HWEGFI, which we interpret as Affordability, together with TEN, contribute 79% to the explicability of the second axis, which we globally call AFFORDABILITY. These detected patterns can be seen in Figure 4 .
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Discussion
In short, Figure 6 shows three behavioural typologies related to the performance of 12 Eurozone countries with regard to the effects of housing policy options, for the period 2010-2014.
Source: own compilation In Cluster 3 (first and fourth quadrants), a stable performance can be perceived concerning WEALTH STANDARD, mostly for Finland and Luxembourg, associated with MORE AFFORDABILITY. On the other hand, for all of the other countries, there was a decreasing performance concerning WEALTH STANDARD related to LESS AFFORDABILITY. A specificity of behaviour can be observed in the case of Finland and Luxembourg, which were able to maintain their levels of wealth and increase affordability; nonetheless, the other countries show a downward trend in the same aspects.
Conclusions
Thus, we conclude:
1. The ten selected socio-economic indicators highlighted relationships between wealth, living standards and affordability in the housing situation.
2. There are two main housing problem realities in the Eurozone linked to Wealth and Living Standards associated with Housing Affordability.
3. There are three behavioural typologies of countries, although some particularities are associated with some cluster members.
4. Greece has an untypical performance compared with the other countries. This study can be seen as a contribution to the future application of multivariate data methods in housing research. Even from an exploratory perspective, it is a potential tool for producing richer information not only for academia but also for policy makers. 
